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REPLY  TO 
ATTENTION  OF 

NEDED-E 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION,  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 


MAY  2  3  1379 

Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 

I  am  forwarding  for  your  use  a  copy  of  the  Merrymeeting  Lake  Dem  Phase 
I  Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  The  report  is  based  upon  a  visual 
inspection,  a  review  of  past  performance,  and  a  preliminary  hydro- 
logical  analysis.  A  brief  assessment  which  emphasizes  the  inadequacy 
of  the  project  spillway  under  test  flood  conditions  is  included  at  the 
beginning  of  the  report. 

The  preliminary  hydrologic  analysis  has  indicated  that  the  spillway 
capacity  for  the  Merrymeeting  Lake  Dam  would  likely  be  exceeded  by 
floods  greater  than  20  percent  of  the  Probable  Maximum  Flood  (PMF) , 
the  test  flood  for  spillway  adequacy.  Screening  criteria  for  initial 
review  of  spillway  adequacy  specifies  that  this  class  of  dam,  having 
insufficient  spillway  capacity  to  discharge  fifty  (50)  percent  of  the 
PMF,  should  be  adjudged  as  having  a  seriously  inadequate  spillway  and 
the  dam  assessed  as  unsafe,  non-emergency,  until  more  detailed  studies 
prove  otherwise  or  corrective  measures  are  completed. 

The  classification  of  "unsafe”  applied  to  a  dam  because  of  a  seriously 
inadequate  spillway  Is  not  meant  to  indicate  the  same  degree  of  emer¬ 
gency  as  would  be  associated  with  "unsafe"  classification  applied  for 
a  structural  deficiency.  It  does  mean,  however,  that  based  on  an 
initial  screening  and  preliminary  computations  there  appears  to  be  a 
serious  deficiency  In  spillway  capacity.  This  could  render  the  dan 
unsafe  in  the  event  of  a  severe  storm  which  would  likely  cause 
overtopping  and  possible  failure  of  the  dam,  significantly  increasing 
the  hazard  potential  for  loss  of  life  downstream  from  the  dam. 
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NEDED-E 

Honorable  Hugh  J.  Gallen 

It  Is  recommended  that  within  twelve  months  from  the  date  of  ils 
report  the  owner  of  the  dam  engage  the  services  of  a  professional  or 
consulting  engineer  to  determine  by  more  sophisticated  methods  and 
procedures  the  magnitude  of  the  spillway  deficiency.  Based  on  this 
determination,  appropriate  remedial  mitigating  measures  should  be 
designed  and  completed  within  24  months  of  this  date  of  notification. 
In  the  interim  a  detailed  emergency  operation  plan  and  warning  system 
should  be  promptly  developed.  During  periods  of  unusually  heavy 
preciptiation,  round-the-clock  surveillance  should  be  provided. 

I  have  approved  the  report  and  support  the  findings  and  recommenda¬ 
tions  described  in  Section  7,  with  qualifications  as  noted  above.  I 
request  that  you  keep  me  informed  of  the  actions  taken  to  implement 
these  recommendations  since  this  follow-up  is  an  important  part  of  the 
non-Federal  Dam  Inspection  Program. 

A  copy  of  this  report  has  been  forwarded  to  Water  Resources  Board,  the 
cooperating  agency  for  the  State  of  New  Hampshire.  This  report  has 
also  been  furnished  to  the  owner  of  the  project.  State  of  New 
Hampshire,  Fish  and  Game  Department,  Concord,  New  Hampshire  03301. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request  to  this  office,  under  the  Freedom  of  Information  Act,  thirty 
days  from  the  date  of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  the  cooperation  extended  in  carrying  out  this  program. 

Sincerely  yours, 


Accession  For 

NTIS  GRA&I 
DIIC  TAB 
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Justification. 
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By. 


OHN  P.  CHANDLER 

jolonel ,  Corps  of  Engineers 

ivision  Engineer 


[Distribution/ 


Availability  Code3 
Avail  and/or 
|Dist  Special 


/  i 


) 


I 


MERRYMEETING  LAKE  DAM 
NH  00342 


MERRIMACK  RIVER  BASIN 
NEW  DURHAM,  NEW  HAMPSHIRE 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 

Name  of  Dam: 

State  Located: 

County  Located: 

Town  Located: 

Stream: 

Date  of  Inspection: 

BRIEF  'ASSESSMENT 


Merrymeeting  Lake  Dam,  I.D.  NH  00342 

New  Hampshire 

Strafford 

Rumney 

Merrymeeting  River 
June  6  and  7,  1978 


Merrymeeting  Lake  Dam  is  an  earth  embankment  structure  built  on  top  of 
an  existing  older  stone  cut  masonry  dam.  The  dam  is  286-foot  ’’ong  and 
22-foot  high.  The  spillway  is  located  on  natural  ground  in  the  right 
abutment  and  consist  of  a  20-foot  long  concrete  crest  transitioning 
into  a  10-foot  wide  spillway  chute  channel. 

The  physical  condition  of  the  dam  is  fair  in  spite  of  a  continued  his¬ 
tory  of  seepage  through  the  dam  that  has  not  been  eliminated  by  refacing 
the  upstream  side  of  the  dam. 

Merrymeeting  Lake  has  a  large  water  surface  area  with  respect  to  drain¬ 
age  area  and  a  very  limited  spillway  capacity.  One  inch  of  runoff  is 
equivalent  to  1/2  foot  rise  in  the  lake;  therefore,  the  2-foot  minimum 
surcharge  represents  about  4  inches  of  runoff  or  about  20  percent  of 
the  Probable  Maximum  Flood  Runoff  (PMF),  the  recommended  test  flood  for 
this  project.  The  estimated  PMF  would  overtop  the  dam  by  6.6  feet. 
Further  studies  are  needed  to  establish  the  need  for  increased  spillway 
capacity  or  increased  height  of  dam  to  permit  greater  surcharge  storage, 
or  a  combination  of  the  two. 
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It  is  recommended  that  the  owner,  within  12  months  after  receipt  of 
this  Phase  I  Report, acquire  basic  engineering  data  that  would  allow 
the  proper  assessment  of  the  seriousness  of  the  observed  seepage  and 
its  effect  on  the  stability  of  embankment’s  toe  slope. 


Other  recommended  maintenance  actions  relate  to  the  selective  clearing 
of  trees  along  the  spillway  discharge  channel  and  low  level  outlet 
channel,  and  the  improvement  and  protection  of  the  spillway  outlet 
channel . 
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This  Phase  I  Inspection  Report  on  Merrymeeting  Lake  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  for  approval. 


CHARLES  6.  TIERSCH,  Chairman 

Chief,  Foundation  and  Materials  Branch 

Engineering  Division 


Chief,  Design  Branch 
Engineering  Division 


SAUL  COOPER,  Member 
Chief,  Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


<5oe  b.  FRYAR  * 

Chief,  Engineering  Division 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the  gene¬ 
ral  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving  topo¬ 
graphic  mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I  inves¬ 
tigation;  however,  the  investigation  is  intended  to  identify  any  need 
for  such  studies. 


In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  thedam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on  nume¬ 
rous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued  care 
and  inspection  can  there  be  any  chance  that  unsafe  condition  be  de¬ 
tected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aide  in  determining  the  need  for  more  detail 
ed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam, 
its  general  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
MERRYMEETING  LAKE  DAM  NH  00342 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 

a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  national  program  of  dam  inspection  throughout  the  United  States.  The 
New  England  Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  HARRIS-ECI  ASSOCIATES  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in  the  State 
of  New  Hampshire.  Authorization  and  notice  to  proceed  was  issued  to 
HARRIS-ECI  ASSOCIATES  under  a  letter  of  June  7,  1978  from  Ralph  T.  Garver, 
Colonel,  Corps  of  Engineers.  Contract  No.  DACW  33-78-C-0305  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  Perform  technical  inspection  and  evaluation  of  non- 
Federal  dams  to  identify  conditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely  manner  by  non-federal  interests. 

(2)  Encourage  and  assist  the  States  to  initiate  quickly 
effective  dam  safety  programs  for  non-federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory 

of  Dams. 
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1.2  Project  Description 


a.  Location 

Merrymeeting  Lake  Dam  is  located  on  the  Merrymeeting  River  in  the  Town 
of  New  Durham,  Strafford  County,  New  Hampshire,  approximately  3.5  miles 
north  and  upstream  of  the  hamlet  of  New  Durham.  The  Merrymeeting  River 
is  a  tributary  of  Lake  Winnipesaukee,  and  part  of  the  Merrimack  River 
Basin. 


b.  Description  of  Dam  and  Appurtenances 

Merrymeeting  Lake  Dam  is  an  earth  embankment  structure  built  on  top 
of  an  existing  older  cut  stone  masonry  dam.  The  dam  is  286  ft.  long, 

22  ft.  high,  and  impounds  19,500  acre  feet  of  water  derived  from  an 
11  square  mile  watershed.  The  upstream  face  of  the  dam  is  a  vertical 
concrete  wall  built  on  top  and  in  front  of  the  older  masonry  structure, 
acting  as  the  impervious  barrier.  The  embankment  has  a  top  width  of 
approximately  12  feet  and  the  grass  covered  downstream  face  of  the 
embankment  slopes  at  1  on  3  horizontal.  The  spillway  is  located  on 
natural  ground  in  the  right  abutment.  The  spillway  crest  is  20-foot 
long,  feeding  into  a  chute  section  approximately  55-foot  long  and  10- 
foot  wide.  The  dam's  low  level  outlet  consist  of  a  48-inch  diameter 
line  controlled  by  a  sluice  gate  in  a  recess  on  the  upstream  face  of 
the  dam.  The  impounded  lake  supplies  water  to  the  Powder  Mill  Fish 
Rearing  Facility  through  a  nearby  intake,  independent  of  the  dam. 


The  Merrymeeting  Lake  is  a  natural  lake  covering  over  1,200  acres  at 
normal  pool  levels.  Its  maximum  depth  is  in  excess  of  110  ft.  at  places. 
The  rim  of  the  lake  is  sparsely  developed  and  is  wooded  for  the  most 
part.  The  rim  is  moderately  sloping  and  no  signs  of  instability 
are  readily  apparent. 
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The  downstream  channel  of  the  Merrymeeting  River  is  very  shallow  and 
narrow  with  wooded  overbanks.  A  roadway  leading  to  the  hamlet  of  New 
Durham  crosses  the  river  channel  some  250  ft. downstream  of  the  dam  axis 
and  could  control  the  tailwater  levels  at  the  dam  at  high  discharges. 

c.  Size  Classification 

According  to  the  "Recommended  Guidelines  of  the  Safety  Inspection" 
by  U.S.  Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 
the  dam  is  classified  in  the  dam  size  category  as  being  "Intermediate" 
since  its  storage  is  more  than  1,000  acre-feet,  but  less  than  50,000 
acre-feet.  The  dam  is  also  classified  as  "Small"  because  its  height 
is  less  than  40  feet.  The  overall  size  classification  is  determined 
by  the  larger  of  these  two  classifications,  and  accordingly  Merry- 
meeting  Lake  Dam  is  classified  as  "Intermediate"  in  size. 

d.  Hazard  Classification 

The  dam  has  been  classified  as  having  a  High  Hazard  Potential  in  the 
Inventory  of  Dams  compiled  by  U.S.  Army  Corps  of  Engineers  on  the  basis 
that  excessive  damage  could  occur  to  downstream  property  in  the  event 
of  failure  of  the  dam  and  its  appurtenances,  together  with  the  possi¬ 
bility  of  losing  more  than  a  few  lives.  This  inspection  concurs 
with  the  assessment  on  the  basis  that  the  dam  impounds  a  very  large 
volume  of  water,  and  that,  in  case  of  hypothetical  dam  failure,  the 
foundation  would  be  susceptible  to  further  erosion  and  increasing 
flood  discharge  volumes.  The  nearest  population  center.  New  Durham, 
some  3.5  miles  downstream  along  the  river  would  in  case  of  such  a 
hypothetical  failure  have  only  approximately  15  minutes  warning  to 
implement  flood  disaster  procedures. 

e.  Ownership 

Merrymeeting  Lake  Dam  is  owned  by  the  State  of  New  Hampshire,  Fish  and 
Game  Department. 
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f.  Operator 

Merrymeeting  Lake  Dam  is  operated  by  the  staff  of  the  Powder  Mill 
Fish  Rearing  Station  in  New  Durham,  New  Hampshire. 

g.  Purpose  of  Dam 

The  dam  is  operated  by  New  Hampshire's  fish  and  Game  Department  in 
conjunction  with  its  Powder  Mill  Fish  Rearing  Station  on  the  banks  of 
the  river  immediately  downstream  of  the  dam  axis.  The  lake  serves  as 
a  recreation  resource  for  fishing  and  other  water  related  activities. 

h.  Design  and  Construction  History 

Although  Merrymeeting  Lake  is  natural,  the  lake  level  has  been  raised 
and  controlled  by  some  sort  of  an  impounding  barrier  at  its  natural 
outlet  for  a  long  time.  The  original  lake  level  was  apparently  at 
elevation  631.50  and  was  raised  to  elevation  641.50  by  the  preceding 
structure,  and  finally  to  elevation  648  -  by  the  present  dam,  which 
was  completed  in  1923.  The  present  dam  incorporated  the  previous  dressed 
stone  masonry  and  gravel  fill  structure  by  utilizing  it  as  a  base  and 
support  for  an  upstream  concrete  facing  wall  which  serves  as  the  main 
impervious  barrier.  The  embankment  itself  consists  of  compacted  per¬ 
vious  materials.  The  dam  was  designed  by  the  I.W.  Jones  Company, 
Engineers  and  Designers  of  Water  Power  Plants  of  Milton,  New  Hampshire. 

It  produced  electric  power  for  the  rural  area  around  the  dam  until  after 
World  War  II,  when  power  production  was  abandoned  and  the  dam  was 
acquired  by  the  Fish  and  Game  Department. 

i .  Normal  Operating  Procedures 

At  present,  the  lake  is  used  to  supply  4,500  gpm  (10  cfs)  of  water  to 
the  Powder  Mill  Fish  Rearing  Station  by  way  of  a  14-in.  diameter  pipe¬ 
line  having  an  independent  lake  intake  from  the  dam  facility.  In  the 
summer  months,  the  pool  level  is  maintained  at  elevation  648.50  by 


4 


/ 


( 


means  of  stop  planks  placed  across  the  spillway  crest  until  September 
24th,  when  the  lake  is  gradually  lowered,  reaching  elevation  646.50 
around  November  1st.  In  the  winter  months,  the  lake  level  is  further 
lowered  to  elevation  645.5  at  the  beginning  of  the  snowmelt  season. 
The  level  of  the  lake  is  permitted  to  rise  to  its  summer  time  levels 
by  the  beginning  of  June. 

The  Fish  and  Game  Department  has  solicited  and  obtained  operating 
advice  from  the  N.K.  Water  Resource  Board  on  the  regulation  of  the 
outlet  facilities  of  dam  in  order  to  reach  the  above-mentioned  summer 
lake  levels.  Springtime  lake  releases  are  heavily  dependent  on  the 
depth  of  snow  cover  within  the  watershed  and  its  estimated  water 
content. 
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1.3  Pertinent  Data 


a.  Drainage  Area 

b.  Discharge  at  Dam  Site 
Maximum  known  flood  at  dam  site: 


Warm  water  outlet  at  pool 
elevations: 


11 .0  square  miles 

Less  than  200  cfs  (estimated) 
NA 


Diversion  tunnel  low  pool 
outlet  at  pool  elevation: 

Diversion  tunnel  outlet  at 
pool  elevation: 

Gated  spillway  capacity  at 
pool  elevation: 

Gated  spillway  capacity  at 
maximum  pool  elevation: 

Ungated  spillway  capacity  at 
maximum  pool  elevation: 

Total  spillway  capacity  at 
maximum  pool  elevation: 

c.  Elevation  (Feet  above 

Top  of  dam: 

Maximum  pool  design  surcharge: 
Full  flood  control  pool: 
Recreation  pool: 

Spillway  crest: 

Upstream  portal  invert  diversion 
tunnel : 

Downstream  at  centerline  diver¬ 
sion  tunnel: 

Streambed  at  centerline  of  dam: 
Maximum  tailwater: 


NA 

NA 

NA 

NA 

190  cfs  at  lake  elevation  650.5, 
assuming  flash  boards  are  in  place 

190  cfs  at  lake  elevation  650.5, 
assuming  flash  boards  are  in  place 

MSL) 

650.5 

650.5 
NA 

648.5  (flash  board  in  place) 

647.5  permanent  concrete  crest 
NA 

NA 

625.5 
Unknown 
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d.  Reservoir 


Length  of  maximum  pool : 

Length  of  recreation  pool: 
Length  of  flood  control  pool : 

e.  Storage  (acre-feet) 
Recreation  pool: 

Flood  control  pool: 

Design  surcharge: 

Top  of  dam: 


3.80  miles  (estimated) 
3.50  miles  (estimated) 
NA 


19,500  AF  (lake  elev.  648.5  flash 
boards  in  place) 

NA 

21,960  AF,  Elev.  650.5 
21,960  AF,  Elev.  650.5 


f.  Reservoir  Surface  (acres) 


Top  of  dam: 

Maximum  pool : 

Flood  control  pool: 
Recreation  pool: 

Spillway  crest: 
g.  Dam 

Type: 

Length: 

Height: 

Top  width: 

Side  Slopes  -  Upstream: 

-  Downstream: 

Zoning: 

Impervious  core: 

Cutoff: 

Grout  curtain: 


1,244  (Elev.  650.5) 

1,244  (Elev.  650.5) 

NA 

1,217  A  (El.  648.5)  flashboards  in  place 
1,217  A  (El.  648.5)  flashboards  in  place 

Concrete  and  masonry  structure  with  earth 
fill  embankment  on  downstream  side 

286  feet 

22  feet 

Approximately  12  feet 
Vertical 

1  on  3  horizontal 
None 

Upstream  concrete  facing 

Unknown 

None 
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Type:  NA 
Length:  NA 
Closure:  NA 
Access:  NA 
Regulating  facilities:  NA 


i •  Spillway 

Type: 

Length  of  weir: 
Crest  elevation: 


Chute  spillway  on  right  abutment 

20  feet 

647.5 


Gates: 


None 


U.S.  Channel: 
D/S  Channel : 


Low  level  outlet: 


None,  reservoir 

Chute,  10-ft  wide,  approx.  55-ft  long 
48-in.  pipe  through  dam 


Controls: 
Emergency  gate: 


48-in.  timber  sluice  gate,  mounted  on 
upstream  face  of  dam 

None 


Outlet: 


Merrymeeting  River 


SECTION  2 


ENGINEERING  DATA 


2. 1  Design 

Design  drawings  have  been  recovered  from  the  files  of  the  New  Hampshire 
Water  Resources  Board  (NH-WRB)  for  the  1923  reconstruction  of  the  dam 
(Drawings  2  and  3).  These  drawings  show  the  plan  and  elevation  of  the 
dam,  as  well  as  cross  sections  through  the  dam  and  the  spillway.  The 
drawings  are  not  marked  as-bui  1 1'.'  A  plan  of  the  lake  as  surveyed  by 
the  NH-WRB  is  also  available  (Drawing  1).  Design  information  on  the  dis¬ 
charge  capacity  of  the  spillway  and  the  48-inch  diameter  low  level 
outlet  are  also  in  the  files  of  the  NH-WRB.  No  computations  relating 
to  the  original  design  were  recovered,  either  in  the  field  of  hydrology 
of  hydraulics  or  in  the  area  of  dam  stability.  No  information  on 
foundation  conditions  or  embankment  fill  material  is  available  for 
safety  assessment.  No  data  on  the  refacing  of  the  dam  in  1969  was 
recovered. 

2.2  Construction 


A  weekly  report  of  construction  activities  as  written  by  the  superin¬ 
tendent  for  the  Ames  Construction  Company  is  in  the  files  of  the  NH-WRB. 
These  reports  start  on  October  22,  1922,  and  end  on  August  30,  1923 
when  the  work  was  considered  finished.  No  work  was  performed  in 
February  and  March  of  1923.  The  cutoff  for  the  concrete  facing  wall 
was  trenched  into  blue  clay  upstream  of  the  existing  dam  structure. 

In  general,  not  much  technical  information  can  be  extracted  from  the 
construction  reports  that  is  of  interest  to  the  design  engineer.  The 
reports  are  nevertheless  of  interest  in  assembling  documentation  for 
the  construction  of  the  dam. 
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2. 3  Operation 


A  number  of  documents  relating  to  the  operation  of  Merrymeeting  Lake 
were  recovered  from  the  files  of  the  NH-WRB.  These  documents  relate 
to  the  regulation  of  spring  time  releases  of  water  out  of  the  low 
level  outlet  in  order  to  achieve  normal  lake  levels  (Elevation  648. 0-) 
by  June.  The  N.H.  Fish  and  Game  Department,  asked  for  and  received 
advice  from  the  NH-WRB  on  the  proper  regulation  of  water  releases  in 
order  to  achieve  the  targeted  lake  levels.  Releases  in  the  spring 
period  are  heavily  dependent  on  the  snow  cover  within  the  watershed 
and  the  water  content  of  the  snow.  The  NH-WRB  also  computed  low 
level  outlet  discharge  capacities  at  various  lake  levels  and  partial 
gate  openings  and  supplied  an  operating  graph  for  convenient  esti¬ 
mation  of  discharges.  Active  lake  storage  volumes  are  recorded  by 
the  N.H.  Fish  and  Game  Department  at  the  end  of  every  month  and  these 
figures  are  forwarded  to  the  U.S.G.S.  for  publication  in  their  annual 
surface  water  record  compilation  for  New  Hampshire. 

2.4  Evaluation 


a.  Availability 

The  available  information  gathered  is  fair.  Although  plans  of  the 
structure  are  available,  no  design  criteria  or  computations  relating 
to  spillway  design  floods  or  dam  stability  were  recovered.  No  informa¬ 
tion  on  the  engineering  properties  of  the  foundation  or  embankment  are 
available  to  assess  dam  stability. 

b.  Adequacy 

The  lack  of  in-depth  engineering  data  did  not  allow  for  a  definitive 
review.  Therefore  the  adequacy  of  this  dam  could  not  be  assessed  from 
the  standpoint  of  reviewing  design  and  construction  data,  but  is  based 
primarily  on  visual  inspection,  past  performance  history  and  sound  en¬ 
gineering  judgment. 
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c.  Val idi ty 

The  validity  of  the  plans  recovered  is  considered  fair  to  good  when 
compared  with  the  actual  structure  on  the  ground.  Questions  requiring 
clarifications  are: 

(1)  Was  the  sheet  pile  cutoff  under  the  concrete  cutoff 
wall  actually  installed? 

(2)  Were  the  cobble  stone  drains  actually  installed  as 
shown  in  the  embankment? 

Other  points  of  difference  between  available  drawings  and  the  actual 
structure  are: 

(1)  The  spillway  chute  walls  are  apparently  some  20  feet 
shorter  than  indicated  on  the  drawings. 


(2)  A  new  concrete  facing  has  been  added  to  the  original 
concrete  cutoff  wall.  No  documentation  on  the  construction  of  this 
addition  was  uncovered  anywhere.  The  construction  dates  to  1969, 
according  to  the  dam  superintendent. 
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SECTION  3 


VISUAL  INSPECTION 


3. 1  Findings 

a .  General 

The  general  appearance  and  condition  of  the  dam  was  good  to  fair  in 
that  the  facility  has  been  maintained  and  cared  for.  The  main  safety 

concern  is  related  to  the  significant  amount  of  leakage  daylighting 
from  the  downstream  face  of  the  embankment  slope. 

b.  Dam 

The  abutments  appeared  to  be  in  good  condition  with  no  visible  signs  of 
erosion  or  sloughing.  Numerous  rock  outcrops  can  be  seen  in  the  right 
abutment. 

A  zone  of  seepage  was  observed  in  the  downstream  face  of  the  embankment, 
approximately  11  feet  below  the  top  of  the  embankment  and  extending  from 
a  point  about  54  feet  to  the  right  of  the  low  level  outlet  continuously 
to  a  point  about  36  ft.  to  theleftof  the  outlet.  The  seepage  was  clean  at 
the  time  of  the  inspection.  While  a  considerable  quantity  of  water  was 
observed,  an  accurate  estimate  of  the  seepage  could  not  be  made  due  to 
the  extent  of  the  zone.  A  measurement  made  in  March  1965,  however, 
records  the  seepage  as  being  79  gpm,  based  on  a  stream  gauge  at  the 
Powder  Mill  Fish  Hatchery. 

The  seepage  on  the  dam  on  the  day  of  inspection  is  estimated tobe  less  than  the 
1965  observation.  It  is  not  known  what  effect  the  resurfacing  of  the 
upstream  face  of  the  dam  has  had  on  seepage  volumes  observed.  The  dam 
has  been  resurfaced  in  1969,  after  the  1965  seepage  volume  calculation. 

A  small  eroded  area,  approximately  2  to  3-foot  wide,  was  observed  in 
the  seepage  area.  Probing  by  hand  in  this  area  revealed  a  coarse  gravel 
below  the  surface. 
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From  the  appearance  of  the  seepage,  it  is  not  clear  what  path  the 
seepage  water  is  taking  and  what,  if  any,  gaps  exist  in  the  upstream 
concrete  wall  and  its  connection  to  the  subgrade.  Also  unknown  at 
this  time  is  the  role  the  cobble  stone  drains  play  in  the  visible 
seepage.  The  zone  of  seepage  is  quite  evident  on  the  downstream  face 
of  the  embankment.  Above  the  seepage  zone,  the  embankment  is  smoothly 
graded  and  covered  with  well-trimmed  grass,  while  below  the  seepage 
level  the  embankment  slope  is  uneven  and  covered  with  vegetation 
typical  of  swampy  or  boggy  areas.  The  embankment  slope  below  the 
seepage  zone  is  soft  and  locally  eroded. 

c.  Appurtenant  Structures 

Spillway.  The  spillway  consists  of  a  concrete  crest  20- 
foot  long  transitioning  into  a  10-foot  wide  spillway  chute  channel. 

The  spillway  chute  walls  are  3-foot  high  and  are  built  of  cobble  ma¬ 
sonry  whose  joints  are  slightly  deteriorated.  The  upper  chute  floor 
is  rough  finished.  At  the  end  of  the  walled  chute  section,  the  floor 
slab  continues  for  another  20  feet.  In  this  section,  the  grade  is  a 
little  steeper  than  in  the  upper  chute,  and  the  walls  are  discontinued. 
To  contain  and  control  the  chute  water,  the  floor  slab  in  this  section  is 
dished.  The  construction  jointbetween  the  two  chute  slab  sections  is 
eroded  and  irregular.  At  the  end  of  lower  chute  slab,  the  spillway 
water  drops  approximately  2  feet  and  enters  a  natural  channel  with  a 
rocky  bottom,  which  joins  the  channel  of  the  Merrymeeting  River  some 
200  feet  downstream  of  the  dam  axis. 

The  20-foot  spillway  crest  is  broken  into  two  10-foot  sections  by  an 
intermediate  pier.  A  wood  plank  walkway  connects  the  right  abutment 
area  with  the  top  of  the  embankment.  The  wood  plank  walkway  is  inade¬ 
quately  fastened  to  its  supports  and  could  be  swept  away  at  high  over¬ 
flow  stages. 
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Parts  of  the  upper  spillway  walls  and  intermediate  pier  apparently 
have  been  replaced  or  resurfaced  at  some  time  after  the  original  dam 
was  completed. 

Low  Level  Outlet.  Low  level  outlet  facilities  consists  of 
a  single  4-foot  diameter  outlet  with  invert  at  elevation  628.5.  A 
sluice  gate,  located  on  the  front  face  of  the  dam,  controls  the  flow 
through  the  outlet.  Although  the  gate  was  not  visible,  the  dam 
operator  stated  that  it  was  of  timber  construction  equipped  with  a 
steel  stem.  The  sluice  gate  is  provided  with  a  manually  operated  floor 
stand  manufactured  by  Rodney  Hunt  Inc.  The  floor  stand  used  a  combi¬ 
nation  of  spur  gearing  and  90  degree  bevel  gearing  to  provide  two  input 
speeds.  Manual  input  is  by  means  of  a  hand  crank  which  could  be  placed 
on  either  of  the  two  input  shafts.  The  gate  can  also  be  operated  by 
means  of  an  electric  drill  which  is  stored  next  to  the  gate  operating 
stand  within  a  small  gate  house  situated  on  top  of  the  embankment  at 
the  center  of  the  dam.  The  operating  mechanism  is  in  excellent  con¬ 
dition  and  has  been  obviously  well  maintained.  The  low  level  outlet 
sluice  gate  is  guarded  by  a  screen  assembly  consisting  of  five  vertical¬ 
ly  oriented  I-beams  supporting  removable  screens  which  can  be  lifted 
uut  for  cleaning.  The  total  width  of  the  screen  area  (excluding  the 
width  of  the  I-beams)  is  115  inches.  Both  the  screens  and  the  steel 
guides  are  in  very  good  conti ti on. 

In  1969,  the  present  sluice  gate  hoist  replaced  the  original  hoist  which 
was  installed  in  1923.  The  original  hoist  utilized  a  large  handwheel  for 
motive  power.  The  original  gate  stem  is  still  being  stored  in  the  gate 
operating  house,  even  though  it  is  not  interchangeable  with  the  present 
stem. 

Although  the  sluice  gate  was  not  operated  at  the  time  of  this  inspec¬ 
tion,  the  operator  stated  that  it  was  in  good  working  order  and  that 
he  had  opened  it  partially  a  few  days  earlier  in  order  to  draw  the  reserv¬ 
oir  level  below  the  spillway  for  this  inspection. 
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In  general  the  equipment  appeared  to  be  in  excellent  condition.  Low 
level  outlet  discharges  are  estimated  from  curves  correlated  to  lake 
surface  elevations  and  gate  openings. 

d.  Reservoir  Area 

The  reservoir  rim  is  densely  wooded  and  sparsely  developed  along  the 
shore  line, which  is  in  a  natural  state.  The  lake  rim  slopes  are  flat 
to  about  5  feet  above  the  lake  surface  and  moderately  steep  above  that 
level.  No  signs  of  instability  could  be  readily  detected  along  the 
slopes  adjacent  to  the  lake  shore  line.  Some  sedimentation  is  evident 
at  the  spillway  approach,  but  not  in  sufficient  amount  to  affect  any 
hydrological  or  stability  analyses. 

e.  Downstream  Channel 

The  immediate  downstream  channel  is  narrow  and  shallow.  The  overbank 
slopes  are  approximately  1  on  4  horizontal  and  wooded.  The  roadway 
running  south  to  New  Durham  crosses  the  river  approximately  250  feet 
downstream  of  the  dam  and  has  a  very  limited  water  passage  opening, 
and  is  considered  inadequate  for  the  possible  spillway  discharges.  At 
flood  levels,  this  bridge  could  control  the  tailwater  downstream  of 
the  dam  and  lead  to  instability  of  the  lower  embankment.  The  small 
bridge  opening  is  further  susceptible  to  clogging  and  jamming  by  trees 
and  logs.  Approximately  5  to  7  residences  are  in  the  immediate  down¬ 
stream  area  of  the  dam  in  addition  to  Powder  Mill  Fish  Rearing  Station. 
The  hamlet  of  New  Durham  is  3.5  miles  downstream  along  the  Merrymeeting 
River.  Its  current  population  is  estimated  at  200. 
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3.2  Evaluation 


The  seepage  of  the  embankment  is  of  concern,  even  though  the  operator 
of  the  Fish  Rearing  Station  has  stated  that  the  dam’s  seepage  condition 
is  stable  and  unchanged  in  the  28 years  he  has  operated  it,  going  back  to  1950. 
It  is  unclear  whether  the  addition  of  the  new  concrete  facing  wall  on 
the  upstream  face  of  the  dam  has  reduced  seepage  volumes.  It  is  also 
not  clear  whether  the  seepage  observed  has  any  connection  with  the 
cobble  drains  installed  under  the  embankment,  according  to  available 
plans.  Further  investigations  will  be  recotimended  to  evaluate  the 
source  and  seriousness  of  the  seepage. 

The  channel  reach  of  the  river  downstream  of  the  dam  is  a  potential 
source  of  falling  trees  and  logs  that  could  jam  and  plug  up  the  open¬ 
ing  in  the  roadway  bridge  below  the  dam. 

Additional  stone  protection  should  be  placed  at  the  lower  of  the 
spillway  chute  slab  where  it  meets  the  natural  channel  to  eliminate 
the  abrupt  drop  at  that  point  which  could  lead  to  undercutting  of  the 
spillway  chute  slab. 

The  spillway  walkway  is  a  safety  hazard  and  the  planks  should  be  firm¬ 
ly  reattached  to  the  pier  and  abutments  and  a  handrail  provided. 


SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedures 

Merrymeeting  Lake  is  currently  used  solely  to  supply  a  very  limited 
amount  of  water  to  the  Powder  Mill  Fish  Rearing  Station,  estimated 
at  10  cfs  on  a  year-round  basis.  Current  demands  are  much  less  than 
in  former  times  when  power  was  generated  at  the  site.  Lake  levels 
are  maintained  at  specified  seasonal  levels  by  the  superintendent  of 
the  fish  rearing  station.  The  lake  is  drawn  down  from  its  summer 
level  of  elevation  648  -  to  elevation  645.5  in  the  early  spring  in 
anticipation  of  snowmelt  inflows.  The  snow  cover  in  the  watershed 
is  estimated  in  the  spring,  together  with  the  water  content  of  the 
snow  and  the  low  level  outlet  releases  are  adjusted  to  achieve  the 
summer  lake  level  by  June  1st.  Discharge  rating  curves  for  the  low 
level  outlet  prepared  by  the  NH  Water  Resources  Board  are  used  to 
estimate  the  discharge  at  partial  gate  openings.  The  lake  level 
is  read  daily  and  records  are  forwarded  to  the  N.H.  Water  Resources 
Board  (NH-WRB)  at  weekly  intervals. 

4.2  Maintenance  of  the  Dam 


The  dam  is  part  of  recreation  area,  and  the  N.H.  Game  and  Fish  Depart¬ 
ment  has  kept  the  dam  in  a  very  presentable  condition.  There  is  a 
well  tended  grass  cover  on  the  downstream  embankment  slope,  down 
to  the  point  where  boggy  and  wet  conditions  caused  by  seepage  make  the 
mowing  impossible. 

The  gate  operating  house  is  orderly  and  the  gate  hoist  mechanism  is 
well  greased.  The  trash  screens  on  the  spillway  crest  and  the  low 
level  outlet  were  free  of  debris. 


17 


'  < 


I 


i 


Repairs  have  been  made  on  an  as-needed  basis  and  have  included  the 
replacement  of  the  low  level  outlet  gate  hoist,  local  concrete  repla¬ 
cement  of  concrete  at  the  upper  part  of  the  spillway  and  additional 
concrete  facing  on  the  upstream  face  of  the  dam. 

4.3  Maintenance  of  Operating  Facilities 

The  dam  is  tended  by  the  staff  of  the  Powder  Mill  Fish  Rearing  Station, 

and  includes  routine  grass  mowing,  low  level  outlet  gate  hoist  lubrica¬ 
tion  and  operation  and  debris  removal  from  trash  screens. 

4.4.  Description  of  any  Warning  System  in  Effect 

There  is  no  warning  system  in  effect  that  would  warn  downstream  resi¬ 
dents  in  case  of  dam  accident.  A  telephone  connection  is  maintained 
to  the  Selectmen  of  the  Town  of  New  Durham  whenever  significantly 
larger  water  volumes  are  released  from  the  dam. 

4.5  Evaluation 

The  operational  procedures  at  the  dam  are  simple  fitting  in  with  the 
simple  facilities  involved.  In  line  with  greater  public  interest  in 
dam  safety,  the  owner  should  institute  an  annual  dam  inspection  util¬ 
izing  a  simplified  version  of  the  visual  check  list  used  in  this 
inspection  report.  The  reports  should  be  kept  on  permanent  files. 
Maintenance  schedules  should  be  drawn  up  and  all  visits  to  the  dam 
logged  in  a  permanent  record,  whether  for  maintenance  or  dam  operation. 
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SECTION  5 


HYDRAULIC/HVDROLQGIC 


5.1  Evaluation  of  Features 


a.  Design  Data 

The  evaluation  of  the  hydraulic  and  hydrologic  features  of  the  Merry- 
meeting  Lake  Dam  was  based  on  criteria  set  forth  in  the  Corps  Guidelines 
for  Phase  I  inspections,  and  additional  guidance  provided  by  the  New 
England  Division,  Corps  of  Engineers.  The  Probable  Maximum  Flood  (PMF) 
was  estimated  from  guide  curves  for  probable  maximum  flood  for  New 
England  region,  based  on  past  Corps  studies.  The  PMF  peak  versus 
drainage  area  curves  are  presented  in  the  section  of  hydrologic  com¬ 
putations. 

The  PMF  curve  applicable  for  rolling  areas  was  adopted  for  the  estima¬ 
tion  of  PMF  peak  of  the  reservoir.  The  PMF  vs.  drainage  area  relationship 
can  be  expressed  mathematically  as  follows: 

Q  =  2323  -  676.99  Log  lQ  A 

Qp  =  Q  x  A 

where: 

Q  =  Unit  peak  discharge  in  cfs/sqare  miles 

Qp  =  Peak  PMF  discharge,  in  cfs,  for  the  reservoir 

A  =  Watershed  area,  in  square  miles,  upstream  of  the 

dam  axis 
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The  computed  peak  discharge  of  PMF  and  one  half  of  the  PMF  for  a 
drainage  area  of  11  square  miles  using  the  above  equation  are  17,800  cfs 
and  8,900  cfs,  respectively.  A  triangular  shaped  flood  hydrograph  was 
assumed  for  the  inflow  design  hydrograph. 

Both  the  PMF  and  one  half  of  the  PMF  inflow  hydrographs  were  routed 
through  the  reservoir  by  the  modified  Puls  Method,  utilizing  computer 
program  HEC-1.  The  peak  outflow  discharges  for  the  PMF  and  one  half  of 

PMF  are  8,182  cfs  and  2,279  cfs,  respectively.  Both  the  PMF  and  one 
half  of  the  PMF  result  in  overtopping  of  the  dam. 

The  reservoir  stage  capacity  curve  was  constructed  using  comparisons 
of  both  dam  inventory  data  and  planimetered  areas,  measured  from  15- 
minute  quadrangle  topography  maps.  Reservoir  storage  capacity  included 
surcharge  levels  exceeding  the  top  of  dam  assuming  that  the  dam  remains 
intact  during  routing.  In  the  routing  computations,  the  discharge 
through  outlet  facilities  was  excluded  due  to  its  insignificant 
magnitude,  as  compared  to  the  spillway  discharge  and  the  PMF.  The 
spillway  rating  curve  and  the  reservoir  capacity  curve  are  presented 
in  the  section  of  hydrologic  computations. 

Since  the  spillway  of  the  dam  is  incapable  of  passing  the  PMF  or  one- 
half  PMF  without  overtopping  the  dam,  an  assessment  of  downstream 
hazards  due  to  a  flood  wave  that  would  result  in  case  of  a  hypothetical 
failure  was  also  estimated.  The  magnitude  of  the  flood  wave  was  esti¬ 
mated  using  generally  accepted  "rule  of  thumb"  computational  procedures 
established  by  the  New  England  Division  Corps  of  Engineers  in  combina¬ 
tion  with  sound  hydrologic  engineering  judgement.  Flood  routing  of 
the  dam  break  hydrograph  for  downstream  areas  are  given  in  the  section 
on  hydrologic  computations.  The  results  of  this  computation  shows 
that  in  the  event  of  a  hypothetical  dam  failure  at  the  time  the  lake 
level  is  at  the  top  of  dam,  a  lake  discharge  of  approximately  18,600  cfs 
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would  be  released.  Flood  stages  in  the  downstream  channel  reaches 
are  given  in  the  following  table: 

TABLE  1 

Distance  downstream  of  Dam  Axis  ^st-  Flood  Stages 

_ (Miles) _  _ (Feet) _ 


0.25 

24.1 

1.0 

8.9 

2.0 

12.0 

3.0  (New  Durham) 

12.3 

The  flood  stages  would  affect  the  structural  stability  of 
buildings  in  the  downstream  reach  whose  foundations  are  below  the 
hypothetical  inundation  level,  and  could  cause  large  scale  property 
damage  and  possible  loss  of  lives. 

b.  Experience  Data 

According  to  the  superintendent  of  the  Powder  Mill  Fish  Rearing  Station 
the  lake  level  has  never  exceeded  elevation  648.5,  or  one  foot  above 
the  spillway  crest  level  in  the  28  years  he  has  worked  at  the  site.  The 
low  level  outlet  has  never  been  opened  more  than  22  inches  in  this  time. 
These  conditions  indicate  a  maximum  discharge  of  about  65  cfs  over  the 
spillway  and  about  145  cfs  through  the  low  level  outlet. 

c.  Visual  Observations 

The  spillway  structure  is  well  maintained  but  the  spillway  discharge 
chute  and  the  channel  downstream  are  subject  to  erosion  at  high  spillway 
discharge  volumes.  The  downstream  bridge  opening  will  probably  control 
tailwater  levels  at  high  discharges. 

d.  Overtopping  Potential 

As  indicated  in  Section  5.1. a.,  both  the  PMF  and  one  half  of  the  PMF, 
when  routed  through  Merrymeeting  Lake  Reservoir,  result  in  overtopping 
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the  dam.  The  spillway  and  reservoir  survharge  capacities  are  too 
small  to  accommodate  the  peak  flows.  The  PMF  and  one  half  PMF  over¬ 
topped  the  dam  by  6.60  feet  and  1.80  feet,  respectively.  (This  may 
or  may  not  affect  the  stability  of  the  structure).  One  inch  of  run¬ 
off  is  equivalent  to  0.5  feet  rise  in  the  lake;  therefore,  the  minimum 
surcharge  represents  about  4  inches  of  runoff  or  about  20  percent  of 
the  PMF.  Since  the  PMF  is  the  Spillway  Design  Flood  (SDF)  for  this 
dam,  according  to  the  Recommended  Guidelines  for  Inspection  of  Dams 
by  the  Corps,  the  spillway  capacity  of  the  Merrymeeting  Lake  Dam  is 
considered  inadequate. 

It  is  recommended  that  further  studies  be  made  in  order  to  establish 
the  need  for  increased  spillway  capacity  or  increased  height  of  free¬ 
board  permit  greater  surcharge  storage,  or  a  combination  of  the  two. 
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SECTION  6 


STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a .  Visual  Observations 

The  present  condition  of  the  dam  suggests  a  stable  structure  to  all 
outward  appearances,  however,  the  fact  that  seepage  emerges  from  the 

embankment  at  near  mid-height  poses  a  question  regarding  the 

stability  of  the  slope. 

b.  Design  and  Construction  Data 

Records  made  available  indicate  that  the  present  structure  was  built 
over  an  existing  drywall  masonry  structure  in  1922  to  1923.  A  fairly 
complete  set  of  progress  reports  describe  the  construction  of  the  dam. 
While  the  specification  states  that  sheeting  may  be  used  "if  desired", 
and  sheeting  and  cobblestone  drains  are  both  shown  on  construction 
drawings,  the  progress  reports  do  not  mention  the  installation  of 
either.  Reference  is  made  to  placing  a  cutoff  wall  to  a  depth  of  3.7 
feet  below  the  upstream  invert  of  the  penstock.  The  cutoff  is  said 
to  have  been  placed  on  rock  and  blue  clay.  It  is  stated  in  the  progress 
reports  that  blue  clay  as  well  as  bedrock  were  encountered  upstream 
of  the  dam.  It  is  further  stated  in  the  report  of  August  30,  1923, 
that,  upon  the  completion  of  the  dam,  seepage  was  observed  at  the  end 
of  the  penstock.  The  construction  reports  do  not,  however,  indicate 
what  material  was  used  in  the  embankment  section.  The  upstream  face 
of  the  dam  has  been  resurfaced  in  1969  without  eliminating  the  seepage 
problem. 


c.  Operating  Records 

Operating  records  made  available  provided  no  information  pertaining  to 
structural  stability. 
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d.  Post  Construction  Changes 

Insufficient  data  relating  to  post-construction  changes  is  available 
to  assess  the  affect  on  stability.  Documentation  is  needed  to  evaluate 
the  addition  of  the  upstream  facing  concrete. 


e.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  2  and,  in  accordance  with  the 
Recommended  Phase  I  Guidelines,  does  not  warrant  seismic  analyses. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7. 1  Dam  Assessment 


a.  Condi tion 

The  overall  physical  condition  of  Merrymeeting  Lake  Dam  is  fair  in  spite 
of  its  long  history  of  seepage.  The  dam's  safety  is  in  question  since 
the  combined  spillway  and  low  level  outlet  capacity  with  a  1.80  ft  sur¬ 
charge  is  only  20  percent  of  the  PMF.  The  spillway  discharge  capacity 
has  been  estimated  by  current  Corps  of  Engineers  screening  criteria,  and 
the  owner  should  determine  the  spillway  capacity  by  more  sophisticated 
and  accurate  methods  and  procedures. 

The  tailwater  at  the  dam  is  affected  by  the  inadequate  capacity  of  the 
roadway  bridge  opening  downstream  of  dam  which  could  cause  embankment 
toe  sloughing  and  slumping  at  high  discharges.  The  inadequate  roadway 
bridge  opening  can  be  further  restricted  by  falling  trees  or  logs  in 
the  reach  between  the  dam  axis  and  the  bridge. 

b.  Adequacy 

The  lack  of  in-depth  engineering  data  did  not  allow  for  a  definitive 
review.  Therefore,  the  adequacy  of  this  dam  could  not  be  assessed  from 
the  standpoint  of  reviewing  design  and  construction  data,  but  is  based 
primarily  on  visual  inspection,  past  performance  history  and  sound 
engineering  judgment. 

c.  Urgency 

The  urgency  of  performing  the  recommendations  and  remedial  measures 
detailed  below. 
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d.  Need  for  Additional  Investigations 


There  is  no  need  for  further  investigations  in  this  phase  of  the  program. 
Recommended  investigations  to  be  carried  out  by  the  owner  are  listed 
below. 

7. 2  Recommendations 

It  is  recommended  that  the  owner,  within  12  months  after  the  receipt  of 

this  Phase  1  Report,  assemble  the  following  information,  if  the  data 
can  be  found. 


Data  Acquisition 


(1)  An  updated  as-built  set  of  drawings  of  the  dam  showing  all 
pertinemt  details  and  correcting  inadequacies  and  omissions  on  the 
presently  available  drawings. 


(2)  Additional  topographic  surveys  should  be  made  in  the  reach 
downstream  of  the  dam  axis  including  details  of  roadway  bridge  down¬ 
stream  of  the  dam  . 


(3)  The  phreatic  level  in  the  embankment  should  be  determined 
by  means  of  piezometers  or  observation  wells. 


(4)  The  amount  of  seepage  emanating  from  the  embankment  should 
be  channelized  and  collected  at  one  point  for  volume  measurement  by 
means  of  a  simple  notched  weir. 


(b)  Investigations 

Determine  the  spillway  capacity  of  the  dam  using  more  sophisticated 
and  accurate  methods  than  were  used  in  the  Phase  I  screening  methodology 
employed  in  this  report,  including  the  routing  of  the  inflow  through  the 
lake. 
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Based  on  the  results  of  the  spillway  capacity  analyses,  the  owner 
should  formulate  plans  for  augmenting  the  spillway  capacity,  if  shown 
necessary. 


7 . 3  Remedial  Measures 

a.  A1 ternati ves 

The  alternatives  for  correcting  the  dam  seepage  and  high  phreatic  levels 
in  the  embankment  are: 

(1)  Elimination  or  reduction  of  seepage  by  installation  of 
a  steel  pile  cutoff  on  the  upstream  face  of  the  dam  and  connecting  it 
to  the  facing  concrete. 

(2)  Elimination  or  reduction  of  seepage  by  installation  of 
a  clay  blanket  on  the  lake  bottom  upstream  of  the  dam  and  connecting 
it  to  the  upsream  surface  wall. 

(3)  Installation  of  toe  drains  and  trenches  on  the  down¬ 
stream  slope  of  the  embankment  to  lower  the  phreatic  line.  Addition  of 
riprap  stones  to  the  lower  downstream  slope  for  stabi 1 ization  of theslope. 


(4)  Lowering  the  tailwater  at  the  dam  by  providing  a 
larger  water  way  opening  at  the  roadway  bridge  crossing  downstream  of 
the  dam. 
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The  alternatives  available  for  augmenting  the  spillway  capacity  of  the 
dam  are: 

(1)  Provision  of  an  additional  auxiliary  spillway  on  the 
left  abutment. 

(2)  Widening  the  existing  spillway  on  the  right  abutment. 

(3)  Lowering  the  existing  spillway  crest  and  addition  of 
higher  flashboards. 

(4)  Raising  the  dam  elevation  to  permit  greater  heads  and 
discharges  over  the  spillway  crest  before  overtopping. 

(5)  Seasonal  lowering  of  the  lake  levels  to  provide  addi¬ 
tional  storage  in  anticipation  of  large  inflows. 

(6)  Combination  of  any  of  the  above  alternatives, 
b.  O&M  Maintenance  and  Procedures 

The  owner  should  initiate  the  following  programs: 

(1)  An  annual  inspection  of  the  dam  utilizing  a  visual 
check  list  similar  to  that  used  in  this  inspection  report. 

(2)  Set  up  a  maintenance  schedule  and  log  all  visits  to 
the  dam  for  operation,  repairs  and  maintenance. 


(3)  Assemble  and  keep  on  hand  complete  documentation 
of  the  dam  design,  as-built  drawings,  and  any  other  data  pertaining 
to  the  dam  safety. 

(4)  Selectively  clear  all  trees  adjacent  to  the  spillway 
chute  channel  upstream  of  the  roadway  bridge,  that  could  be  uprooted 
during  a  large  spillway  discharge  event  and  block  the  bridge  opening. 

Clear  all  trees  adjacent  to  the  low  level  outlet  channel  that  could  be 

uprooted  at  times  when  the?  low  level  outlet  discharges  largo  water  volumes . 

(5)  Improve  the  natural  spillway  channel  in  the  reach  between 
the  concrete  chute  slab  and  the  roadway  crossing  by  adding  riprap  stone  bank 
and  bottom  protection,  widening  the  channel,  and  elimination  of  all 

sudden  channel  invert  drops. 

(5)  Attach  the  spillway  walkway  planks  to  the  piers  and 
abutments  and  add  a  handrailing. 

(6)  The  owner  should  establish  a  formal  system  with  local 
officials  for  warning  downstream  residents  in  case  of  emergency.  Round 
the  clock  surveillance  should  be  provided  by  the  owner  during  periods 
of  unusually  heavy  precipitation. 
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appendix  a 


CHECK  LISTS:  -  VISUAL  OBSERVATIONS 


-  ENGINEERING,  CONSTRUCTION 
MAINTENANCE  DATA 


-  HYDRAULIC  AND  HYDROLOGIC  DATA 
ENGINEERING  data 


Note:  NA  means  Not  Applicable 
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no  visual  evidence  of  the  drains  at  the  downstream  could 
be  detected. 
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APPROXIMATE  NUMBER  Approximately  5  to  7  residences  are  in  the  immediate 

OF  HOMES  AND  downstream  reach  in  addition  to  tne  N.H.  Fish  Hatchery 

POPULATION  Station.  New  Durham  is  approximately  3.5  miles  downstream, 

with  an  estimated  population  of  200. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


Name  of  Dam:  _ MERRYMEETING  LAKE  DAM _ 

Drainage  Area  Characteristics:  11.0  square  miles _ _ _ 

Elevation  Top  Normal  Pool  (Storage  Capacity):  Elev.  648.5  (19 ,500  acre-feet) 
Elevation  Top  Flood  Control  Pool  (Storage  Capacity):  NA _ _____ 

Elevation  Maximum  Design  Pool:  Elev.  650.5 _ _ _ _ _ 

Elevation  Top  Dam:  _ Elev.  650.5 _ 


SPILLWAY  CREST: 

a.  Elevation 

Elev.  647.5  (permanent);  Elev.  648.5  with  flash  boards 

b.  Type 

Concrete  sill  and  chute 

c.  Width 

3  feet  (estimated) 

d.  Length 

20  feet 

e.  Location  Spillover  Right  abutment 

f.  No.  and  Type  of  Gates  None 

OUTLET  WORK: 

a.  Type  48-inch  diameter  line _ 

b.  Location  Center  of  embankment _ 

c.  Entrance  Inverts  Elev.  628.5 _ 

d.  Exit  Inverts  _ Elev.  628.5 _ 

e.  Emergency  Draindown  Facilities  As  above _ 

HYDROMETEOROLOGICAL  GAGES: 

a.  Type  _ U.S.G.S.  gage  01079000 _ 

b.  Location  Merrymeeting  Lake _ 

c.  Records _ _____________ 

MAXIMUM  NON-DAMAGING  DISCHARGE  Estimated  at  600  cfs 
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appendix  b 


photographs 

ALL  PHOTOGRAPHS  TAKEN  ON  JUNE  6,  1978 


MERRYMEETING  LAKE  DAM 


Photo  1  -  View  of  the  dam  from  the  left  abutment  showing  the  up¬ 
stream  masonry  wall  and  the  downstream  embankment  wall. 


Photo  2  -  View  of  the  left  abutment,  showing  the  spillway  chute 
entrance  area. 
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MERRYMEETING  LAKE  DAM 


Photo  3  -  View  of  the  spillway  chute  from  the  downstream  side. 

Note  the  section  of  the  spillway  with  side  walls  in  the 
background,  and  the  drop  in  chute  grade  in  the  foreground. 


Photo  4  -  View  of  the  downstream  channel  of  the  Merrymeeting  River 
from  the  road  crossing  below  the  dam.  The  low  level  out¬ 
let  dam  embankment  and  the  outlet  gate  house  are  in  the 
background. 


MERRYMEETING  LAKE  DAM 


Photo  5  -  View  of  the  gate  hoist 
inside  the  gate  house. 


Photo  6  -  View  of  Merrymeeting  Lake  rim  taken  from  the  dam  axis. 
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PLATES 


PLANS  &  DETAILS  OF  DAM  Drawings  1,  2  &  3 
Geologic  Map  Drawing  4 
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